proeeed electrophoretic deposition at 70 V and 0.03 A for 10 
minutes. 

The work electrode completed y of vapor deposition was 
withdrawn, the substrate was separated from the SUS plate, and 
the mask was removed.. . 

The substrate where a pattern had been formed was thermally 
treated at 100 C in a chamber and was dried, w+t-i-eh- was then 
thermally treated at 300°C^ 2 hr. Then aluminum was vapor 
deposited as an upper electrode, and electric potential was l^feted^ 3 
to measure the displacement of the substrate (vibration plate) 
by piezoelectric phenomenon. 

The piezoelectric characteristics represented by the 
displacement of the vibration plate wao^morc - excellent than thai 

A 

of a piezoelectric/electrostrict ive film element produced by the 
conventional method. 
[Example 2] 

1 g of fine powder PZT-PMN was added into methoxyethanol 300 
ml and acetyl acetone 100 ml, - and into which mixed solution, 4 
g of PZT sol was added. Then it was dispersed for 30 minutes by 
a untrasonic generator. Afterwards it was agitated by a magnetic 
stirrer. 

A SUS 316L plate fixed -e-f- nickel substrate and mask was 

iljL A 

prepared as a work electrode and a SUS plate of ^same area was 
prepared as an opposite charge electrode. Then the electrodes 
were put into the suspension and were connected to ^electric 
supply to proseed- electrophoretic deposition at 70 V and 0.03 A 
for 10 minutes. i , . . 

The work electrode completed — &€ vapor deposition was 



withdrawn, the substrate was separated from SUS plate, and the 

A 

mask was removed. a, 

,A^substrate^where •''pattern had been formed was^thermally 
treated at 70°C in a chamber and was dried, which was then 
thermally treated at 300°C^ 2 hr. Then gold was vapor deposited 
as an upper electrode, and electric potential was ^ dacd to 
measure the displacement of the substrate (vibration plate) by- 
piezoelectric phenomenon. 

Piezoelectric characteristics represented by ., the 
displacement of the vibration plate was more excellent^ than tha-fe 
of a piezoelectric/electrostrictive film element produced by the 
conventional method. 



ABSTRACT OF THE DISCLOSURE 
The — pxe^m-fc — invention — relates — fee fa mothod — — f orming- 

piezoelectric/electrostrictive film element A at low temperature v 

I <j •7v\«^M vili<l/fi7C C*^AJ l +->' 

using electrophoretic deposit ion ^ hc mothod eempr-isirF^^ the steps 
5 of: -p reparing — a — s olution — — a — disper se d — mixture — <so«ta4rnifig_ 

j5efts^4-t^t! iiL ueiaiilic elemen ts— &y- dissolving or dispersing the raw 
material of constituent ceramic elements in a solvent or a 
dispersion medium; pr eparing — a mixed — solution b -y adding citric 
acid into the solution or the dispersed mixture -tn — which — H-re— 
10 ...cons-fe-iiraerrt- «e*ami£^_eJ-e»eR-fe-s-~a.re_d-i-s-s-o-lved -or -dispersed; getting alJ- 
CI ultrafine ceramic oxide powder of particle size less than 1 (j.m 

with uniform particle diameter size distribution by forming 
zl ceramic oxide ^wi thout scattering ov - cr > by^nonexplosive oxidative- 

W reductive combustion reaction by thermally treating the mixed 

Hp 

J5 solution at 100-500°C; preparing a suspension by dispersing the 

L= ultrafine ceramic oxide powder in an organic dispersant; 

H= preparing ceramic sol solution by dissolving constituent ceramic 

p elements of ^same or similar constituent witrfa- the ultrafine 

°~~ ceramic oxide powder in water or an organic solvent; H_j_^ p.^ r- ^ i n g 

20 -fey- mixing the suspension in— w hich — fe&e — tt±-Lia£iiie — uei'dudu — oxird-e 

42Q-wd«4= — a^s — di sp.pr-^e-d- with the ceramic sol solution;"' forming a 
piezoelectric/electrostrictive film element by submerging a 
substrate into ; th^-~suspe^^a^oju--wliir^h— fc-h- e - ultrafine L-erdmlc ux iete 
-po wder — an d — t-ke — ceramic — so4 — sol nr i on- — a*e — mixod and then by 
25 performing electrophoretic deposition; and thermally treating the 

piezoelectric/electrostrictive film element at 100-600°C. 
Also thd present^ inventio/h relates to a 
*>,■.. piezoelectric/electrostrictive filjn element produced by the 

26 



